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Effect of Dietary Cholesterol and Phospholipid
on Serum and Liver Lipids of Rats

Keiichi Kuroda Yoshiki Kobatake

The lowering of serum and liver cholesterol concentration with dietary phospholipids has been
assumed to be the reperssion of cholesterol absorption from the intestine is brought by existing
together with dietary phospholipids in the intestine was studied. Four groups of rats were fed
a diet with alternatively switching on every other day of 1) a hypercholestrolemic diet / a olive
oil diet, 2) a hypercholedtrolemic diet/a egg yolk phospholipid diet, 3) a hypercholesterolemic
diet / a hydrogenated egg yolk phospholipid diet, and continuously fed 4) a olive oil diet (control
gpoup), respectively. The concentrations of the serm and liver cholesterol of 3 groups were higher
than that of the control group, and not significantly different from each other. On the other
hand, fecal cholesterol of group 3 was higher amounts than those of group 1 and 2. These results
suggest that when cholesterol is co—existing with dietary phospholipids in the intestine, the absorption
of cholesterol is repressed. It is assumed, however, that the hydrogenated phospholipids keep the

effects of repression after its ingestion.
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Table 1. Comosition of experimental diets.

Ingredint(g/100g) Diet 1 Diet 2 Diet 3 Diet 4
Casein 20.0 20.0 20.0 20.0
DL—Methionine 0.3 0.3 0.3 0.3
Mineral Mixture* 3.5 3.5 3.5 3.5
Vitamin Mixture* 1.0 1.0 1.0 1.0
Choline bitartrate 0.2 0.2 0.2 0.2
Cellulose powder 2.0 2.0 2.0 2.0
a-Corn starch 15.0 15.0 15.0 15.0
Sucrose 47.25 48.0 48.0 48.0
Cholesterol 0.5 - - -
Sodium Cholate 0.25 - — -
Lard 5.0 5.0 . 5.0 5.0
Olive oil 5.0 5.0 - -
Egg yolk phosphplipids - - 5.0 —
Hydrogenated egg yolk - - - 5.0
Phospholipids
*AIN-76™



i1st 2nd 3rd 4th S5th 6th 7th 8th 9th 10th 11th 12th 13th 14th

Group 1 A A A AN A A A A A A A AN A A
Group 2 A O A O A O A O A O A O A O
Group 3 A © A © A @) A © A © A © A ©
Group 4 A A A A A A A AN AN A A A A FAN
Fig 1. Feeding program of dietary groups.
Diet 1 ---A Diet 2 ---A Diet 3 ---O Diet 4 ---©
Table 2. Composition of sample phospholipids.
Hydrogenated
Egg yolk egg yolk
Olive oil Phospholipids Phospholipids
(%) (%)
Phospholipid content 94.2 89.5
(Px25)

Phosphatidylcholine 79.7 82.8

Phosphatidylethanolamine 10.5 8.8

Lyso-phosphatidylcholine 1.6 1.8

Neutral lipid 3.3 2.0

Sphingomylin 1.6 1.4

(Fatty scid composition, %)

14:0 tr 0.2 tr

16:0 10.1 29.7 29.7

16:1 0.9 1.2 nd

17:0 nd nd 0.3

18:0 3.3 15.7 54.2

18:1(n-9) 17.9 26.3 nd

18:2(n-6) 6.2 13.3 nd

18:3(n-3)&20:1 0.9 0.2 nd

20:0 nd nd 6.7

20:3(n-9) nd 0.6 nd

20:4(n-6) nd 5.4 nd

22:0 nd nd 8.7

22:5(n-6) nd 0.8 nd

22:5(n-3) nd 0.3 nd

22:6(n-3) nd 5.0 nd

24:0 nd nd 0.1

24:1 nd 0.4 nd

tr=trace. nd=not detected
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Table 3. Effect of dietary egg yolk phspholipids and hydoroganeted egg yolk
phospholipids on weight gain, food intake, liver weight and fecal weight.

Group 1 Group 2 Group 3 Group 4

Initial body weight(g) 126.0+3.0* 126.0+2.5 126.2+3.9 126.2+3.8
Weight gain (g/2weeks) 104.4+4.8" 91.6+7.2* 79.6+9.8° 102.4+4 .4
Food intake (g)

Diet 1 118.1+3.7 112.5+3.7 116.8+4.9

Diet 2 118.1+4.1 228.5+13.5

Diet 3 102.0+3.4

Diet 4 91.4%+7.4

Total 236.2+7.5 214.5+7.0 208.2+12.2 228.5+13.5
Weight gain/Food intake 0.44+0.01* 0.42+0.02* 0.39+0.02" 0.45+0.01°
Liver weight (g) 12.80+0.52* 11.10+0.70* 10.23+1.11* 10.83+0.67*
Fecal weight (g/10 days) 6.74+0.37 6.78+0.35* 8.69+0.70° 7.10+0.57"

*Mean+SEM(n=5). Means in the same horizontal column not sharing a common super

script letter are significantly different(p<0.05).
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Table 4. Effect of dietary egg yolk phspholipids and hydoroganeted egg yolk phospho
lipids on concentration of various lipids in serum, liver and feces of rats.

Group 1 Group 2 Group 3 Group 4
Serum total cholesterol(mg/100 ml) 114.7+£11.8** 138.3+14.2* 118.9+23.5* 74.1+2.0°
Serum triglyceride (mg/100 ml) 141.5+24.6* 142.1+13.9* 89.7+14.2> 117.8%8.1%®
Hepatic total cholesterol (mg/g) 25.1+0.9* 26.2+2.7 22.4+ 1.1* 7.4+0.3"
Fecal cholesterol (mg/10 days) 33.6+2.4" 31.3+0.8° 57.0% 5.7° 8.7+£1.0°

*Mean+SEM (n=5). Means in the same horizontal column not sharing a common superscript

letter are significantly different(p<0.05).
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